INTRODUCTION
In the West Indies, small ruminants (SR) are mainly raised under the suckling system for meat production and sometimes for milk production (Devendra and Mc Leroy, 1982; Rastogi et al., 1993; Knights and Garcia, 1997) . The efficiency of SR weaner production can be improved by increasing the number of offspring weaned per dam joined and by increasing birth frequency. The potential exists for increasing SR production in this region due to their high reproductive rate and/or reproductive performance were investigated to improve SR meat production. Such an intensive system produced high animal output per unit area (up to 1,385 kg live weight (LW) weaned kids per ha each year and 1,250 kg LW weaned lambs (Mahieu et al., 1997) . This approach is to cope with reduced land availability and to increase the amount of local meat for consumers. However, some long-term disadvantages are noted. These are excesses of available herbage leading to bad management of the pastures and consequently to reduced pastoral value. In addition, higher levels of parasitic infestation have been observed leading to increases in the farmer's costs. The challenge then, is to maintain a high level of productivity from these systems, while improving their profitability. As intensive grazing systems generate high post-grazing residues Mahieu et al., 1997; Corsi et al., 2001) , experiments aimed at the management of such residues were designed. In a first phase mowing to eliminate post-grazing residues was tested against the control system. The following experiments were conducted in both goats and sheep. The objectives were to investigate systems of SR production by varying pasture management (elimination of residuals) and birth season. The evaluations were based on reproductive performances and body traits of the dam and on the viability and growth rate of their progeny.
MATERIALS AND METHODS
This study was carried out at the Animal Production Unit at the INRA Research Centre in Guadeloupe, which is a humid tropical island of the Caribbean (16.1° N; 61.6° W). The experimental farm of the INRA-Animal Production Unit is located in the dry zone. Annual rainfall averages 1,280 mm, with a marked dry season from January to July (less than 70 mm per month) is experienced. Maximum air temperature varies from 27°C (January) to 32°C (August) and the minimum from 21°C to 25°C, respectively. The relative humidity is usually above 70% and the day length ranges from 11 h to 13 h.
Experimental design
There were two concurrent experiments, one experiment was with the Creole goat (G) and the other was with Martinik sheep (S). For both species, two plots of a pasture based on tropical grasses were compared on the basis of the sward management. Year round grazing was done and pastures were grazed on a 28 day cycle. The treatment was pasture management. In the first treatment or system of pasture management, when the animals were moved out of the paddock, the sward was mown in order to remove the post-grazing residues. This system was called "residuals mown" (RM). It was compared to the control system where residuals were not mown and remained on the paddock (RR). The treatments were defined as GRM vs. GRR and SRM vs. SRR, respectively. Each plot was grazed by 20 females (half of them were lactating and half were pregnant). The two pasture management methods were compared at three parturition seasons per year (Table 1) . The experiment lasted for two years.
Animals and their management
Creole goats (Chemineau et al., 1984) and Martinik ewes (Leimbacher, 1996) were used in the experiment. The mean live weights (LW, Table 1) over the two years were, goats 35.5±1.8 kg vs. 36.6±2.9 kg for the GRM and GRR groups respectively, ewes 47.4±2.9 kg and 46.2±2.4 kg for the SRM and SRR groups respectively. The goat flock composition was similar over the two years and the average kidding number was 4.2±2.5 and 4.1±2.4 for GRM and GRR groups, respectively. The mean lambing numbers for the ewe flocks were 3.8±2.1 and 4.0±2.5 for SRM and SRR groups, respectively. The animals were subjected to 3 parturitions within 2 years mating system. The male effect was used for insuring ovulatory and oestrus activities (Chemineau et al., 1991) . The birth periods (Table 1) occurred during the dry season (DS: mid-January to mid-February), the intermediate season (IS: mid-May to mid-April) and the rainy season (RS: mid-September to mid-October). The offspring were weaned between 10 and 12 weeks of age. Regular drenchings were carried out in order to avoid any nematode infestation (intramuscular moxidectin injection), every two weeks for youngs and dams from birth to weaning and every month for adults during the mating and gestating periods. External parasites were controlled every two weeks for youngs and adults (spray of flumethrin acaricides).
Pasture management
Prior to the experiment, pastures were mown to 3-5 cm above ground, divided into the two plots and then each plot was grazed under their respective management during a two month-period that was defined as a transition period prior to experimental measures.
Year round grazing was done and pastures were rotated at 28 days age of regrowth. For both pasture management, each plot was equally divided into 5 paddocks and the animals grazed the forage within each paddock for seven days (one week into each specific paddock, and 4 weeks outside the same paddock). The goat plot spread over 4,100 m 2 per system and the sheep plot over a total area of 6,250 m 2 per system. The pastures were irrigated and fertilised with 150 kg nitrogen/ha/annum. When the animals were moved out of the paddock, each paddock received an application of a 30-12-18 N-P-K fertiliser. In the RM system, all the post-grazing residues were mown with a lawnmower fitted with a grass collector.
Forage sampling procedures
The swards botanical composition were evaluated at the beginning and at the end of the experiment method adapted from Daget and Poissonet (1971) , species identification using Fournet (1978) . Biomass and chemical composition of the herbage on offer were determined before the animals were let into the paddock The forage regrowth period lasting 4 weeks, measures on biomass on offer were determined at least twice during the suckling period (that lasted between 10 to 12 weeks) once at the beginning and at the end of the suckling period. 
Data and statistical analyses
A complete recording system was applied in which all individual reproductive and growth rate data were collected. At birth all offspring were identified and the pedigree of all animals were known. Rank of parturition has been defined as the parity of the dam. Fertility rate (FR) has been calculated, for each mating season, as the ratio of the number of females giving birth to offspring (born dead or alive) to the number of exposed females. The litter size (LS) was defined as number of total born offspring reported on total females which gave birth. Mortality rates (MR) were calculated at birth (MRb), from birth to 7 days (MRb-7) and from birth to weaning (MRb-w) as a proportion of the number of total offspring that died during the given period to the total number of offspring present at the beginning of the period.
Kids and lambs were weighed at birth, then every week and at weaning. Individual live weights were used to estimate weight at fixed ages: 10 days (LW10), 30 days (LW30) and 70 days (LW70). The average daily gain between LW10 and LW30 (ADG10-30); between LW30 and LW70 (ADG30-70) and between birth and weaning weights (ADGb-w) were calculated. Does and ewes were weighed every week. While being weighed, a body condition score (BCS), assessed by two scorers, was attributed to each female according to the method described for the goats by Aumont et al. (1994) and to the method of Russel et al. (1969) for the ewes.
Herbage data were analysed using SAS general linear model (SAS, 1988) , by species. The model contains effects due to pasture management, birth season (dry season, DS: mid-January to mid-February; intermediate season, IS: mid-May to mid-April and rainy season, RS: mid-September to mid-October), year and pasture management x birth season interaction. The model was as followed:
Where m is the mean; PM i is the pasture management effect (i=1, 2); S j is the season effect (j=1, 2, 3); PMS ij is the pasture management * birth season interaction and e ij is the residual term.
The LW and BCS of reproductive female were analysed according to model 1, with in addition the effect of the female's lactation number.
The offspring's LW and ADG at fixed age were analysed according to model 1 with in addition the effect of the sex and birth weight of the kid as a covariable.
The fertility and mortality rates that are not continuous variables have been analysed using the Xi square procedure.
RESULTS
The average annual stocking rates for the different -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 Time relative to date of birth (week) Live weight (Kg) SRM SRR GRM GRR groups, for each species and at the different seasons did not vary greatly and averaged 1,400 kg LW/ha (Figure 1a ). It was around 355 and 515 kg metabolic LW/ha for goat and sheep respectively (Figure 1b ).
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Pasture characteristics
The main sward components (Table 2) were species with good pastoral value: Digitaria decumbens, Panicum maximum, Brachiaria mutica, Dichantium sp., representing 95% of the whole sward for the goat plots and 90% for the ewe plots. Species of low pastoral value, Cynodon dactylon, Abilgaardia sp., Eleusine indica, miscellanous Cyperaceae represented 5 to 10%.
The herbage mass (Table 3) varied from 2,676 to 3,821 kg DM/ha and from 2,325 to 3,127 kg DM/ha according to the pasture management within the goat and sheep plots, respectively. Significantly (p<0.05) lower values were obtained during the intermediate season for both species and groups. The CP, NDF and ADF (Table 3) averaged 12, 71 and 35% DM respectively. In the ewe plots the corresponding values were 10, 71 and 34% DM. No significant variations were noted. 
Body weight, body condition score and reproductive performances of the dams
The LW increase during pregnancy ( Figure 2 ) represented about 21 and 27% of average LW for GRM and GRR groups, respectively. Corresponding values for SRM and SRR groups were 23 and 18%. Values were not significantly different. At birth the loss of LW (Figure 3) reached 7.5 and 8.8 kg LW for goats and ewes, respectively (i.e. 17 and 15% relative loss). Whatever the animal, the mean BCS decreased very slightly during lactation. It averaged 2.5 from the beginning to the end of lactation (Figure 4 ). For both traits, a significant interaction effect pasture management×season was recorded.
The mean fertility rate (Table 4) for does varied significantly (p<0.05) within the kidding season, from 80.4±0.5% to 93.7±2.9% while the mean litter size was 2.30±0.07 total kids born. LS of GRR does tended to be higher than GRM in D and R seasons. Corresponding values for ewes were 83.2±12.8% vs. 75.6±12.5% (p<0.05) and 2.43±0.24 vs. 2.03±0.29 (p<0.01) total lambs born for SRM and SRR ewes, respectively (Table 5 ). A seasonal effect was observed upon ewe fertility rate regardless of the pasture management system, with the rainy season having lower values. In contrast LS of ewes lambing during the RS was higher than the 2 other seasons.
Kids' preweaning mortality (Table 4 ) averaged 16.3%. It was 7 percentage points more (p<0.01) for GRR than for GRM kids. Lambs' preweaning mortality (Table 5 ) ranged from 9.9% to 18.1% for SRR and SRM (p<0.01). Whatever the species or the pasture management, 90% of the mortality rate occurred from birth to 7 days post-partum.
Growth rates of offspring
Growth traits are presented in Table 4 for the kids and in Table 5 for the lambs. Significant differences (p<0.01) occurred for all these traits according to litter size and sex. For both species, weaning took place at an average age of 81.4±3.6 days. In Creole kids, live weight at birth (BW) and at weaning (WW) were 1.9±0.2 kg and 8.9±0.8 kg, respectively. The ADG 10-30 and ADG 30-70 were 95.4±10.8 g and 76.5±9.0 g, respectively. In the Martinik sheep, BW and WW averaged 2.9±0.2 and 18.9±0.9. The ADG 10-30 and ADG 30-70 were 177.5±12.6 g and 205.8±11.7 g, respectively. For both traits in both species, significant (p<0.05) group×season interactions were recorded. Pre-weaning average daily gains (ADGb-w), adjusted for birthweight was significantly lower (p<0.05) in group RR than in RM only during the rainy season for the kids (Table 4 ) and during the dry season for the lambs (Table 5) .
DISCUSSIONS
The pasture conditions were not totally similar for the two SR plots. P. maximum and B. mutica together represented 65-70% of the sward composition for the goat plots, when D. decumbens and Dichantium sp. represented 65-80% for the ewe plots. The sward composition remained stable during the experiment, except an increase for P. maximum and a decrease for B. mutica, in relation to a very severe drought during the last year, when irrigation was impossible for many weeks. For these reasons the two SR performances could not be statistically compared, although previous results on digestibility trials have shown that nutritive value of tropical forage was less affected by the species than by the age of re-growth (Aumont et al., 1995) .
Grazing system effects
The consequences of the elimination of post-grazing residues in intensive grazing systems with small ruminants vary according to the SR species, the environmental conditions, the paddock physical environment and the animal physiological status. The lack of high differences in grazing systems may be due to the fact that the forage allowance and composition were not the limiting factors. Firstly, the biomass reached an average 2,500 kg DM/ha even in the RM system (and 40% more in the RR system) thus ensuring sufficient forage on offer to animals. Minson (1990) explained that, where the yield of forage exceeds 2,000 kg DM/ha and grazing is unrestricted, ruminants have no difficulty satisfying their appetite. Moreover, the herbage composition was quite satisfactory thus ensuring high performance levels as the CP contents were up to 10% as recorded for other tropical forages utilized under adequate conditions within the Caribbean region (Aumont et al., 1995) . However, although the stocking rate was high the animals maintained their LW and BCS.
In goats, discrepancy from expectation in post-grazing residues elimination may be due to many factors. Among them, as goats are browsers, the sward height may have been less advantageous in the system with residuals mown than in the RR system, in order to allow a selective feeding behaviour ("browsing"). Moreover, the lower nitrogenous fertiliser input in the present study compared to previous experiments (150 vs. 300 kg N/ha/year) may have lead to a better sward structure in the RR system than in the ones described by Alexandre et al. (1997) . Cruz and Boval (2000) suggested that with these tropical stoloniferous pastures, exploited at a similar stage of maturity, high N fertiliser can result in excessively high proportion of stems. In addition, according to studies of Aumont et al. (1997) the anthelmintic treatments carried out every 2 weeks may have reduced the negative impact of gastro-intestinal parasistism in the RR systems in general, thus inducing better conditions for animal performances.
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